Invoce

obrt Law

D Maximis Inc.

186 Cntr Strt, Suit 290
Clinton, NJ 08809

Projct 6664-04

Moffatt&Nchol
P.0.Box22648

LongBeach,CA90801-5648
Phone:(562)590-6500

Dcmbr 11, 2015

Invoic No:

Lowr Passaic ivr/Nwark Bay Modling

ProfessonalServcesfromNovember1,2015toNovember 28i201 5

Task 01
Coordination and Mtings
ProfessonalPersonnel

NBModeloftheLPR/NB
Coordination and Mtings

714964

Hours Rate Amount
Snior Enginr/Scintist
Canizars, afal 17.00 209.00 3,553.00
Totals 17.00 3,553.00
TotalLabor 3,553.00
TotalthsTask $3,553.00
Task 03 Systm Undrstanding
Systm Undrstanding
ProfessonalPersonnel
Hours Rate Amount
Snior Enginr/Scintist
Canizars, afal 1.00 209.00 209.00
Enginr/Scintist ||
Mathw, ooni 65.50 172.00 11,266.00
Staff Enginr/Scintist
Manian, Dinsh 47.00 119.00 5,593.00
Totals 113.50 17,068.00
TotalLabor 17,068.00
TotalthsTask $17,068.00
Task 04 LP/NB Hydrodynamic Modl
LP/NB Hydrodynamic Modl
ProfessonalPersonnel
Hours Rate Amount
Staff Enginr/Scintist
Black, Colin 3.00 119.00 357.00
Totals 3.00 357.00
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TotalLabor

357.00
$357.00

Task 05
LP/NB Sdimnt Transport Modl

ProfessonalPersonnel

Snior Enginr/Scintist

Canizars, afal
Enginr/Scintist ||

Mathw, ooni
Staff Enginr/Scintist

Manian, Dinsh
Totals
TotalLabor

ACH Payment Remittance Information

Bank Mumber: 4159349729
Routing: 121000248

Bank Account Name: Moffatt & Nichol

LP/NB Sdimnt Transport Modl

Hours

2.00

58.50

97.00
157.50

TotalthsTask
Rate Amount
209.00 418.00
172.00 10,062.00
119.00 11,543.00
22,023.00

TotalthsTask

TotaithsPhase

TOTALTHISINVOICE

22,023.00
$22,023.00

$43,001.00

$43,001.00
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Priect 6664-04 Lwer Passaic River/Newark Bay Mdeling

Invice 714964

Billing Backup

Friday, December 11, 201

8:9:16 AM
Mffatt & Nichi
Invice 714964 Dated 12/11/201

Prject 6664-04 Lwer Passaic River/Newark Bay Mdeling
LPR/B odeling Program B odel of the LPR/B
Task 01 Crdinatin and Meetings
Crdinatin and Meetings
Professional Personnel

Hours Rate Amount
Senir Engineer/Scientist
148 Canizares, Rafael 11/2/201 1.00 209.00 209.00
148 Canizares, Rafael 11/3/201 2.00 209.00 418.00
148 Canizares, Rafael 11/11/201 1.00 209.00 209.00
148 Canizares, Rafael 11/12/201 1.00 209.00 209.00
148 Canizares, Rafael 11/18/201 1.00 209.00 209.00
148 Canizares, Rafael 11/20/201 2.00 209.00 418.00
148 Canizares, Rafael 11/23/201 2.00 209.00 418.00
148 Canizares, Rafael 11/24/201 3.00 209.00 627.00
148 Canizares, Rafael 11/2/201 4.00 209.00 836.00
Ttals 17.00 3,3.00
Total Labor 3,553.00

Total this Task $3,553.00

Task 03 System Understanding
System Understanding
Professional Personnel

Hours Rate Amount
Senir Engineer/Scientist
148 Canizares, Rafael 11/11/201 1.00 209.00 209.00
Engineer/Scientist 1|
2219 Mathew, Rni 11/2/201 7.00 172.00 1,204.00
2219 Mathew, Rni 11/3/201 8.00 172.00 1,376.00
2219 Mathew, Rni 11/4/201 8.00 172.00 1,376.00
2219 Mathew, Rni 11//201 7.0 172.00 1,290.00
2219 Mathew, Rni 11/6/201 2.0 172.00 430.00
2219 Mathew, Rni 11/10/201 1.0 172.00 28.00
2219 Mathew, Rni 11/11/201 3.00 172.00 16.00
2219 Mathew, Rni 11/12/201 4.0 172.00 774.00
2219 Mathew, Rni 11/13/201 1.0 172.00 28.00
2219 Mathew, Rni 11/16/201 4.0 172.00 774.00
2219 Mathew, Rni 11/17/201 .00 172.00 860.00

Page 2
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Prject 6664-04 Lwer Passaic River/Newark Bay Mdeling Invice 714964

2219 Mathew, Rni 11/18/201 20 172.00 430.00
2219 Mathew, Rni 11/19/201 1.0 172.00 28.00

2219 Mathew, Rni 11/20/201 2.00 172.00 344.00
2219 Mathew, Rni 11/23/201 3.0 172.00 602.00
2219 Mathew, Rni 11/24/201 2.0 172.00 430.00
2219 Mathew, Rni 11/2/201 .0 172.00 86.00

Staff Engineer/Scientist

2301 Manian, Dinesh 11/2/201 8.00 119.00 92.00

2301 Manian, Dinesh 11/3/201 8.00 119.00 92.00

2301 Manian, Dinesh 11/4/201 2.00 119.00 238.00

2301 Manian, Dinesh 11//201 4.00 119.00 476.00

2301 Manian, Dinesh 11/6/201 1.00 119.00 119.00

2301 Manian, Dinesh 11/9/201 4.00 119.00 476.00

2301 Manian, Dinesh 11/12/201 8.00 119.00 92.00

2301 Manian, Dinesh 11/17/201 8.00 119.00 92.00

2301 Manian, Dinesh 11/23/201 4.00 119.00 476.00

Ttals 113.0 17,068.00

Total Labor 17,068.00
Total this Task $17,068.00

Task 04 LPR/NB Hydrdynamic Mdel

LPR/NB Hydrdynamic Mdel
Professional Personnel

Hours Rate Amount
Staff Engineer/Scientist
2727 Black, Clieen 11/2/201 3.00 119.00 37.00
Ttals 3.00 37.00
Total Labor 357.00

Total this Task $357.00

Task 0 LPR/NB Sediment Transprt Mdel
LPR/NB Sediment Transprt Mdel
Professional Personnel

Hours Rate Amount
Senir Engineer/Scientist
148 Canizares, Rafael 11/11/201 1.00 209.00 209.00
148 Canizares, Rafael 11/18/201 1.00 209.00 209.00
Engineer/Scientist 1|
2219 Mathew, Rni 11/2/201 1.00 172.00 172.00
2219 Mathew, Rni 11/6/201 .0 172.00 946.00
2219 Mathew, Rni 11/10/201 2.0 172.00 430.00
2219 Mathew, Rni 11/11/201 4.00 172.00 688.00
2219 Mathew, Rni 11/12/201 1.00 172.00 172.00
2219 Mathew, Rni 11/13/201 6.0 172.00 1,118.00
2219 Mathew, Rni 11/16/201 3.0 172.00 602.00
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Prject 6664-04 Lwer Passaic River/Newark Bay Mdeling Invice 714964
2219 Mathew, Rni 11/17/201 3.00 172.00 16.00
2219 Mathew, Rni 11/18/201 .0 172.00 946.00
2219 Mathew, Rni 11/19/201 6.0 172.00 1,118.00
2219 Mathew, Rni 11/20/201 6.00 172.00 1,032.00
2219 Mathew, Rni 11/23/201 4.0 172.00 774.00
2219 Mathew, Rni 11/24/201 .0 172.00 946.00
2219 Mathew, Rni 11/2/201 3.0 172.00 602.00

Staff Engineer/Scientist

2301 Manian, Dinesh 11/4/201 6.00 119.00 714.00
2301 Manian, Dinesh 11//201 4.00 119.00 476.00
2301 Manian, Dinesh 11/6/201 7.00 119.00 833.00
2301 Manian, Dinesh 11/9/201 4.00 119.00 476.00
2301 Manian, Dinesh 11/10/201 8.00 119.00 92.00
2301 Manian, Dinesh 11/11/201 8.00 119.00 92.00
2301 Manian, Dinesh 11/13/201 8.00 119.00 92.00
2301 Manian, Dinesh 11/16/201 8.00 119.00 92.00
2301 Manian, Dinesh 11/18/201 8.00 119.00 92.00
2301 Manian, Dinesh 11/19/201 8.00 119.00 92.00
2301 Manian, Dinesh 11/20/201 8.00 119.00 92.00
2301 Manian, Dinesh 11/23/201 4.00 119.00 476.00
2301 Manian, Dinesh 11/24/201 8.00 119.00 92.00
2301 Manian, Dinesh 11/2/201 8.00 119.00 92.00
Ttals 17.0 22,023.00
Total Labor

Total this Task
Total this Phase
Total this Project

Total this Report

22,023.00
$22,023.00

$43,001.00
$43,001.00

$43,001.00
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- 529 5" Aveue
hd o
. .

New York, NY 100147
MOFFATT & NICHOL (212) 768-75
Fax (212) 768-7936

Detailed Desriptin f wrk dne by M&N persnnel ass iated t the LPR/NB
Mdeling Prgram HD/ST Newark Bay Mdel - Spe f Wrk [ r the perid
11/01/2015¢ 11/28/2015 M&N Prjet N. 6664

Hydrodynamcs rncpal Investgator - Rafael Caifiz ares.

Task 1 - roject ¢ Internal crdinatin ith Deltares and M&N, tasks t be
Management cmpleted
Revie Deltares invices frm NB mdeling tasks.
e Prepare and revie September and Octber invicean d
invices fr additinal tasks.
¢ Internal prject accunting.

Internal crdinatin, Revie f final calibratin and ther
mdeling develpments.
e Internal crdinatin and discussins n sediment t ransprt
results ith respect t effect f vessels
Task 3 — LR/NB System o Revie f mdel results fr Hackensack and revie f
Understandng prcedure fr vessel impacts
Task 5 — LR/NB Sedment o Revie sediment transprt implementatin
Transport Modelng e Revie f ST mdel results
Roon Mathew.
Task 3 — System e Revie trends in data - tidal asymmetry., flux Vs T R etc.
Understandng e Revie slids fluxes data analysis, develp. TSS-Ve  Icity
dependency plts
¢ Revie Settling velcity data analysis, revie ship traffic

analysis, revie salinity data fr prpeller mixing

¢ Data analysis n salinity stratificatin fr prpell er mixing,
data analysis fr re-entrainment rate

o Data analysis fr fluff layer re-entrainment rate
Finish data analysis fr fluff ersin rate
Develp re-entrainment rate analysis presentatin., revie
dredging recrds frm EPA

o Revie Kill van Kull slids data, annual averagel  adings
Revie Kill van Kull slids data and rating curve a  nalysis,
develp revised bundary cnditins

e Revie Neark Bay maintenance dredging data prvided b y
EPA

e Revie and prcess NB dredging recrds

Lower Passalc River Restoratio Modelig Program
ME&N Project No. 666
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Work Detail

lvoice period 11/01/2015 to 11/28/2018 - HD/ST New ark Bay Model
December 18, 2015

Page 2 of
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Data analysis fr PWCM grss sedimentatin fluxes
Revie dredging recrds data ith HQI

Task 5 — LR/NB Sedment
Transport Modelng

Discuss Hackensack River grid/setup ith HQI

Revie salinity mdel-data cmparisns ith respect t

navigatin impacts, cde mdificatins and develp

sensitivity run ith mre vertical mixing in Neark Bay

¢ Revie Hackensack ersin prperties, develp sensit vity
t parameterize fluff layer erdibility

¢ Develp revised Hackensack River fluff inputs and
sensitivity t fine-tune slids exchange HR

e Prcess sensitivity runs ith increased vertical mi  xing in NB
Revie Hackensack River exchange sensitivity runs,
develp run fr shear stress fr fluff ersin func tin,
develp sensitivity runs ith ne fluff ersin rat e

o Revie sensitivity runs ith Hackensack River fluff
prperties, revie runs ith revised NB fluff prpert ies and
sensitivity ith mre vertical mixing in NB ST mdel

e Prcess mdel flux balance, revie mdel slids BCs
Develp revised Kills mdel Bundary Cnditins and
launch runs

o Develp NB mass balance, launch sensitivity runs ith  zer
TauCr in NB channel/terminal cells, ith settling in  Kills

e Pst-prcess sensitivity runs, revie NB mass balances
develp sensitivity runs ith enhanced TauCr and re  duced
Settling Velcity in NB channel/terminal cells

e Prcess/revie sensitivity runs t additinal Tau i n NB/Kills
channel/terminal cells

e Prcess/revie sensitivity runs t Hackensack River fluff
layer erdibility, develp sensitivity runs fr Hac  kensack
River dep layer erdibility

e Prcess/revie sensitivity runs t Hackensack River

depsitinal layer erdibility, develp preliminary

calibratin and sensitivity runs

* o | o

Dnesh Manan

Task 3 — System o Presentatin n Hackensack river sensitivity; Analy sisf

Understandng effective settling velcity in the mdel

¢ Revised settling velcity analysis f Chant's data

e Extracting Kill van Kull bathymetry frm HQI regina [ data
t understand effect f channel all prximity n ve lcity
data, and t cmpute crss-sectinal area fr flux
cmputatin;

o Understanding crrelatin beteen TSS and ship passi  ng:
Extracting and prcessing ship traffic data in KvK d uring

Lower Passalc River Restoratio Modelig Program
ME&N Project No. 666

FOIA_001406_0002100



Work Detail -
hvoice period 11/01/2015 to 11/28/2015 - HD/ST New ark Bay Model .‘ %}%/ﬁ% /2
December 18, 2015 /// «
Page 3 of
Spring PWCM;
o Understanding crrelatin beteen TSS and ship passi  ng:
Extracting and prcessing ship traffic data in KvK d uring
Spring PWCM;
Prcessing ship AIS data in KVK
¢ Analyzing crrelatin beteen ship traffic and sedim  ent
resuspensin/mixing at KVK by studying AIS data;
¢ Debugging Full-grid hydrdynamic mdel simulatins  fr
WY 2008-2013 t be used in rating-curve fr sediment pen
bundary
¢ Updating summary f HD and ave calibratin in
NB/Hackensack
Task 5 - LR/NB ¢ Understanding net fluxes in Neark Bay: Effect f fl d
Sedment Transport asymmetry by cmputing maps f difference beteen f1 d
Modelng and ebb velcities;
o Prcessing ST mdel results fr sensitivity t fluf f layer and
settling velcity
¢ Analyzing ST mdel results fr sensitivity t fluff  layer and
settling velcity

o ST calibratin: Cmparing mdel sediment grss flux es at NB
Icatins fr PWCM deplyment perid ith data

o ST calibratin: Cmputing grss sediment fluxes in  the mdel
during Chant's data perids,; Prcessing sediment ma  ss
balance in Neark Bay

o ST calibratin: Setting up sensitivity runs t fluf flayer
prperties in Hackensack; Prcessing bed-change and  fluxes

o ST calibratin: Setting up sensitivity t Vertical eddy
diffusivity in Neark Bay; Analyzing effect n salin ity and
TSS

o ST calibratin: Prcessing sensitivity runs t incr  eased
vertical mixing in Neark Bay t increase sediment
mvement int NB

e Updating ST pen bundary cnditin t be cnsistent ith
ne hydrdynamics; Revie f TSS at pen-bundary t
understand | sediment flux int mdel relative t data

o  QA/QC frating-curve fr ST mdel sediment pen bu ndary
cnditins; Generating revised BC based n latest
hydrdynamic mdel simulatins

¢ Analyzing ST mdel behavir in Neark Bay: Prcessing
bed-mechanics t understand cause f reduced sedime nt flux
in Nrth Neark Bay. Revising ST bundary cnditins at
pen bundary using velcity frm the full-grid simu latins

o ST calibratin t get the right flux exchange ith Hackensack:
Sensitivities t ersin prperties, and settling ve lcity

o ST calibratin: Prcessing sensitivity t ersin pr perties;
Prcessing bed mechanics and mass balance; Setting up Ing-
term runs

Lower Passalc River Restoratio Modelig Program
ME&N Project No. 666
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Work Detail
hvoice period 11/01/2015 to 11/28/2015 - HD/ST New ark Bay Model
December 18, 2015
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Colleen Black

Task 4 - LR/NB o AIS (ship traffic) data cllectin fr the analysis ~ f navigatin
Hydrodynamc Modelng impacts in Neark Bay

Lower Passalc River Restoratio Modelig Program
ME&N Project No. 666
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